detected in the fractions in the presence of Nycodenz by the diphenylamine assay. Escherichiu coli DNA, density-labelled with 5-bromodeoxyuridine and isotopically labelled with [ methyl-'Hlthymidine, was centrifuged under the same conditions. As shown in Table 1 , a clear separation of densitylabelled DNA could be obtained.
Samples of total cytoplasmic RNA extracted from Saccharomyces cerevisiae were centrifuged on self-forming 35% (w/v) Nycodenz gradients in the presence of 0-100mM-NaCl. At NaCl concentrations below 10mM, single peaks were formed at a buoyant density of 1.184g/ml. Gradients with 70-100mM-NaC1 produced single peaks at 1.206 g/ml. Between 1OmM-and 7Om~-NaC1 a broad band at 1.184-1.216g/ml at 10mM-salt resolved to two major well defined peaks, at 1.184 and 1.206g/ml, at 50mM-salt. This transition could be explained by the transition of RNA from random-coil to a tightly coiled conformation in the presence of high NaCl concentrations (Rickwood, 1976) .
Rat-liver chromatin was prepared (Rickwood & Birnie, 1976 ) and the effect of sample loading on buoyant density was investigated. Gradients of 4 1.5% (w/v) Nycodenz, containing 1 mM-Tris/HCI (pH 7.5)/0.1 mM-EDTA, were top-loaded with chromatin equivalent to 20-1000pg of DNA and centrifuged for 42h at 63000g. With increasing sample load, the buoyant density increased from 1.172 g/ml to 1.84 g/ml, showing that although there is a small effect of loading on buoyant density, it is much less than the effect found with metrizamide gradients (Kondo et al., 1979) .
E. coli ribosomes were prepared (Traub et al., 1971) , purified on a sucrose gradient, dialysed and centrifuged on preformed 20-70% Nycodenz gradients.
The 70s particles were centrifuged in the presence of 10mM-MgZ+ and the solution of 30s and 50s particles in gradients without Mgz+. Under these conditions, the 70s particles banded at a single peak at a buoyant density of 1.265g/ml, whereas the 3 0 s and 50s particles both formed single peaks at 1.172g/ml. Under the same conditions, but with centrifugation time increased to 44 h, the banding densities remained the same.
Commercially prepared catalase, urease and glucuronidase were centrifuged on 44% Nycodenz gradients with a cushion of 62.5% Nycodenz. Banding densities as shown in Table 1 were obtained. The weak reversible interaction between protein and the gradient medium noted in the case of metrizamide (Rickwood et al., 1974) was found to be much less in Nycodenz gradients, as judged by the fact that only minor amounts of dense satellite band were found. 
U.K.
The present paper describes the properties of a new non-ionic, iodinated density-gradient medium with the systematic name 5 -(N-2,3 -dihydroxypropylacetamido)-2,4,6-tri-iodo-NN'-bis-(2,3-hydroxypropyl)isophthalamide, commercially available under the trade name of Nycodenz.
Nycodenz is an off-white solid that dissolves readily in aqueous solutions. It has an absorption maximum at 244nm with an A:E of 342 and an M , of 821. Solutions of Nycodenz may be autoclaved. The stability of Nycodenz to autoclaving is enhanced by the presence of millimolar concentrations of Tris and CaNa, EDTA. Nycodenz also appears to be much less toxic to cells than other iodinated gradient media. Aqueous solutions of Nycodenz may be used to prepare gradients of densities up to 1.5g/ml, which is sufficient to band all types of biological particles. The refractive index of solutions (q) increases linearly with concentration and thus the percentage (w/v) concentration of solutions may be calculated as:
The gradient-forming properties of Nycodenz solutions are very similar to those of metrizamide (Rickwood et al., 1982) . Given a constant initial concentration of the medium, the density profile of a gradient is dependent on centrifugation speed, time, temperature and rotor apgle. Increasing centrifugation speed, time or temperature results in steeper gradients. Gradients are formed most quickly in vertical rotors and more slowly as the angle increases towards the horizontal position. Thus gradients form most slowly in swing-out rotors, due to the longer sedimentation path. The central portion of preformed gradients remain extremely stable when centrifuged in swing-out rotors.
The osmolarity of Nycodenz solutions is approximately linear with concentration. Solutions have been formulated allowing the preparation of preformed iso-osmotic Nycodenz gradients with a density range of 1.04-1.15 g/ml suitable for the fractionation of most cells and organelles (Ford & Rickwood, 1982) . A buffer solution, 5 mM-Tris/HCl(pH 7.5)/0.3m~-CaNa,EDTA/3 mM-KCI (19 5 1 mOsM) is prepared and solid Nycodenz added to make a 27.6% (w/v) Nycodenz solution (290mOs~). The Nycodenz solution is diluted to the required concentrations by a diluent solution made up of the buffer solution containing 7.45% sucrose (250mOs~). Preformed 1&30% (w/v) gradients formed from these solutions give an osmotic profile of 290 ? 10mOsM.
The density of fractions of Nycodenz gradients are most conveniently determined from their refractive index. After correcting the observed refractive index for the presence of other solutes, the density can be calculated from the refractive index using the equation: Density (g/ml) = 3.242 qzoDc-3.323
Nycodenz, unlike metrizamide, does not interfere with a number of commonly used chemical assays which involve colorimetric reactions of reagents with sugars. Hence RNA and DNA can be assayed by using the orcinol and diphenylamine assays respectively (Schneider, 1957) . Polysaccharides and reducing sugars can be readily estimated by use of the 600th MEETING, OXFORD (Bradford, 1976) . Many of the important marker enzymes of subcellular fractions can be assayed in the presence of Nycodenz ( Table 1) . As gradient fractions are usually diluted by reagents, the final Nycodenz concentration is likely to be less than 15%.
The absorption maximum at 244 nm prevents direct spectrophotometric measurements in the U.V. region in the presence of Nycodenz. However, if necessary, Nycodenz can be removed by dialysis, ultrafiltration or gel filtration on Sephadex G-25. As Nycodenz is soluble in acidic and ethanolic solutions, Nycodenz may also be removed by precipitating the samples by the addition of trichloroacetic acid or ethanol. Where samples are isotopically labelled, their radioactivity can be measured in the presence of Nycodenz, since it does not cause any significant quenching of most commonly used water-soluble scintillation fluids. Cleavage with CNBr has been an essential step in elucidation of the primary structure of collagen. The definition of primary structure as the sequence of the amino acids in the polypeptide chain in the case of collagen should be expanded to include all covalent structures resulting from post-translational events, like cross-linking, hydroxylation and glycosylation. has the advantage of high resolution and permits the estimation of peptide molecular weights. Elution of peptides from the analytical gels is possible, but the small quantities obtained are not sufficient for most purposes.
The question is whether the technique can be used for the preparation of higher quantities of material without losing its powerful resolution.
Polyacrylamide gels (7.5%) were prepared for preparative polyacrylamide electrophoresis (Laemmli, 1970) . The running buffer was 0.36 ~-glycine/5Om~-Tris in 0.1% SDS.
CNBr digests of bovine scleral and human skin collagens (12-30mg) were loaded on the gel. The running current was 30mA (constant current) for the first part of the electrophoresis until the Bromophenol Blue dye reached the eluting chamber, which takes about 6h. The elution and further separation is carried out overnight at 45mA (constant current). The best eluting buffer was found to be 2Om~-sodium citrate pH 3.6, with a flow rate of 12ml/h. Fractions (1.5ml) were collected. Portions of the fractions (50pl) were analysed by analytical SDS/polyacrylamide-gel electrophoresis. Analytical SDS/polyacrylamide gels of the total CNBr digest of bovine scleral collagen and of several purified fractions are shown in Fig. 1 .
The gel shows an approx. 40000-dalton cross-linked peptide (Fig. Ib) We recovered 3 mg (80% yield) of this fragment, which is enough for partial sequence determination.
Good agreement of the amino acid analysis of the CNBr
